Modeling N1 redistribution in the fuel electrode of solid oxide cells
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Background

* Ni redistribution: Ni migration from one region in electrode
to others.

* Has a strong effect on microstructure properties such as
triple phase boundary (TPB) density and Ni surface area,
hence the performance.

* Different migration direction under different conditions.
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Two migration mechanisms/’!
Ni(OH), diffusion: Ni(s)+2H,0(g)=Ni(OH),(2)+H,(g)

Ni-YSZ contact angle change: Density function theory

Phenomenological model (DFT) model
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* Reconstructed subvolumes of active
layer with the size of 8.32% um?

* 42% YSZ-39% Ni-19% pore

* A current-collect layer of 780 um
appended when evaluate distribution of
steam and overpotential.

Results
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Condition 1T
Fuel cell mode, 850 °C, 0.5 A/cm?, 50%H,0-50%H,
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Condition IIIB!I

Electrolysis mode, 950 °C, 2.0 A/cm?, 90%H,0-10%H,
£NE within 1 um of electrolyte
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Condition IVI4
Electrolysis mode, 750 °C, 0.72 A/cm?, 45%H,0-55%H,
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Discussions on Phenomenological model
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Ni redistribution can be mitigated by engineering the
microstructure properties in both active and current-
collect layer.
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